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C-MAC MicroTechnology
Great Yarmouth
® \World leading microelectronics company
® Design, test and manufacture

® High reliability, safety critical, harsh
environment electronic products and
solutions

® Profitable with double digit growth
©® 247 employees
® Engineering Development

® Quality

® Sales & marketing

® Manufacturing C-MAC's ‘Clean Room’
manufacturing facility
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® As oil and gas reserves are depleted,
there is a growing need to drill ‘deeper
and smarter’

® To manage drill directional controls and
enhance well characterisation, there is
exponential growth in the use of
electronics at the drill head

® At depths beyond 15,000 feet,
temperatures rise to 225C and
conventional ‘Printed Circuit Board’
technology is not capable

® C-MAC has developed high density
packaging technology which is able to
survive these harsh conditions for
extended duration

Conventional Printed Circuit
Board Electronics




2 Are C-MAC Hybrid Microcircuits right for
High Temperature Applications?

® Ceramic Substrate with gold/silver thick film
providing a robust circuit board

® Ceramic sinter temperature up to 1800C
® Thick film firing temp. of 500CT to 950 T
® Electronic components
® Silicon integrated circuits (IC) 225T
® Capacitors 150C — Specialist >200C
® Resistors - 250 T
® Component mounting

® Silver loaded adhesives up to 225TC

® Wire bonding — for connecting components

© Gold & Aluminium >300C

CMINX,
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Multi-Chip microcircuit

Scanning Electron
Microscope image of wire
bonded silicon IC




Technology Qualification

® C-MAC has designed a high density test
module to qualify high operating
temperature technology

® Hermetically welded metal package
® Ceramic thick film circuit board
® Components mounted with silver epoxy

® Silicon Integrated Circuits wire bonded
with gold and aluminium wirebonds

® This module has enabled C-MAC to optimise
the technology and demonstrate its
performance in the application

Multi-Chip Test Module

2 inches x 2 inches




Technology Qualification Matrix

oL ife test

® Temperature cycle

® Thermal shock

® Mechanical shock

o \/ibration

- 1000 hours @ 225 °C and 250°C case

- 100 cycles, 200 °C/-40°C

\

500 cycles, 200 °C/-40°C

At elevated temperatures
of 125°C and 225°C and
under a range of
mechanical stress
conditions



DC-DC Converter Innovation

Printed Circuit Board Solution

Multi-Chip Test Module

2 inches X 2 inches

DC-DC Converter




Summary

Life-time of conventional electronics limited above
185°C

C-MAC’s heritage makes this innovation possible
Smallest package size
® Optimum for drilling tools

Highest operating temperature only limited by
component availability

Design is scale-able with increased integration
®Triple Output DC-DC Converter
©3 smaller individual O/P DC-DC

Flexible technology for bespoke designs



